Abstract. We consider the wave equation with viscous damping. The equation is said to be critically damped when the damping is that value for which the spectral abscissa of the associated wave operator is minimized within the class of constant dampings. The critically damped wave operator possesses a nonsemisimple eigenvalue. We present a detailed study of the splitting of this eigenvalue under bounded perturbations of the damping and subsequently show that the critical choice is a local minimizer of the spectral abscissa over lines in the class of all bounded dampings.
utt(x, t) Au(x, t) + 2a(x)ut(x, t) 0, u(., t) E H01(t), on the open bounded connected set t c Rd, where a is near critical. We define our use of the word critical by analogy to the scalar damped linear oscillator (1.2) + + 0. where a(a) is the spectrum of A(a). As it(a) -a / v/a 2 1 achieves its minimum at a 1, (1.2) is said to be over(under)damped if a > 1 (a < 1) and critically damped ira-1. 
One notes that Y(t) -[y(t) y'(t)] T satisfies the first-order system Y'(t) A(a)Y(t),

Analogously, with v(t) [u(t) ut(t)
When a lies in L(t), this A(a) has a compact inverse and so a discrete spectrum, a(a). Cox and Zuazua [3] have shown that one may identify the decay rate with the spectral abscissa when d 1 and a is of bounded variation. When d > 1 the spectral abscissa is known to be insufficient. Lebeau [6] A+n -x/z + iv/An A1, n 1, 2, As A0 is real these are also the eigenvalues of its adjoint
We record the corresponding biorthogonal system of root vectors. (A0 A) S I P1 and S1 P1 P1 S1 0.
Regarding the remaining eigenvalues we need only collect the eigenprojections:
That {V+/-n}n=l comprises a basis for X follows from the simple calculation
This will permit us to represent S1. (3.6) Note that this permits us to recover, to first order, the previous proposition. Namely, x() Ax -(alCx,x) + O(2). Equation (3.6) 
